Cymbopogon, an important genus of aromatic grasses, consists of nearly 140 species (Verma 1981) of these only a few have been studied cytologically. In India the genus is represented by about 22 species, many of which are cultivated (Jagadish Chandra 1975a, b).
. Total chromatin length (in microns) of A-chromosomes in the root-tip cells with and without B-chromosomes in two Cymbopogon species, their Fl hybrids and F2 plants of one of the hybrids
Figs. 1-9. 1, root-tip metaphase in C. martinii var. motia with 2n=22=20+2B-chromosomes.
2, root-tip metaphase in C. jwarancusa with 2n=22=20+2B-chromosomes. 3, root-tip meta phase in C. jwarancusa with 2n=26=20+6B-chromosomes. 4, diakinesis in C. martinii var. motia with 2n=22=10II+1IIB.
5, diakinesis in C. martinii var. motia with 2n=26=10II+3IIB. 6, diakinesis in C. martnii var. motia with 2n=22=10II+2IB.
7, late metaphase I in C. martinii var. motia showing 2IB-chromosomes not included in the metaphase equatorial plate of the PMC. 8, diakinesis in C. jwarancusa with 2n=22=1OII+2IB.
9, metaphase I in C. jwarancusa with 2n=22=10II+1IIB.
The B-chromosome bivalent is lying outside the equatorial plate of the PMC.
from 0 to 2 in the root-tip meristematic cells (Table 1 , Fig. 1 ). The B-chromo somes were nearly median (nM) with R, ratio (SA/LA)=0.8. In the other species C. jwarancusa their number ranged from 0 to 6 (Table 1, Figs. 2, 3) and were either median (M) or nearly median (nM) with R, ratios (SA/LA)=1.0 and 0.72, respec tively.
Figs. 10-14. 10, late metaphase I in C. jwarancusa showing 1IB not included in the metaphase equatorial plate of PMC. 11, anaphase I in C. martinii var. motia showing 2B-chromosomes lagging in the centre of the PMC. 12, anaphase I in C. martinii var. motia with 5B-chromosomes lagging in the centre of the PMC. 13, anaphase I in Ca jwarancusa with 1IIB lagging in the centre of the PMC. 14, telophase I in C. martinii var. motia showing 2B-chromosomes in the one and 1B-chromosome in the other cell of the diad, not included and lying just outside the respective nucleus.
Out of the 40 PMCs studied in C. martinii var. motia 30 PMCs were found to have B-chromosomes at diakinesis and metaphase I stages. Their frequency ranged from 0 to 6 with an average of 1.75 B-chromosomes/PMC (Table 2 ). In C. jwarancusa 21 PMCs out of the 40 PMCs investigated contained B-chromosomes. Their number ranged from 0 to 3 with an average of 1.07 B-chromosomes/PMC. In both the species the B-chromosomes when present in even numbers mostly formed bivalents but when present singly they remained as univalents 8, 9) . Neither any multivalent formation nor any bivalent formation with A chromosomes was observed. The average association of B-chromosomes per PMC was 0.25I+0.75II in C. martinii var. motia and 0.73I+0.17 II in C. Raghuvanshi and Upreti 1977, Gupta and Gupta 1977) . The presence of B chromosomes in above two Cymbopogon species does not show any effect on the mor phology of the plants. However, the B-chromosomes have been observed to effect the chiasma frequency and genetic recombination of the A-chromosomes (Table 2 ). The increase in number of B-chromosomes upto 4B-chromosomes per PMC results in the increase in chiasma frequency in A-chromosomes. But further increase in their number does not result in corresponding increase in the chiasma frequency of A-chromosomes (Table 2) . Such an effect has also been reported in other plants (Shah 1967 , Simchen et al. 1971 , Zarchi et al. 1972 , 1974 , Muntzing 1974 , Rees 1974 , Jones 1975 , Kaul and Wakhlu 1976 , Brown and Jones 1976 , Raghuvanshi and Singh 1977 . In the case of C. jwarancusa there was an increase in the total chromatin length of A-chromosomes with the increase in the number of B-chromosomes whereas in the case of C. martinii var. motia increase in their number resulted in the decrease in total chromatin length of A-chromosomes. The present study confirms the earlier finding of Grun (1959) , Bosemark (1956) , and Frost (1954) that the effect of B-chromosomes on chiasma frequency and total chromatin length differs with different genomes.
In the interspecific hybrids the B-chromosomes were restricted to the root-tip cells of 2 such hybrids (nos. 2 and 3), while in one of the hybrids (no. 1) they were present in root-tip cells as well as PMCs. Their absence from the PMCs of the two hybrids may be due to their elimination prior to sporogensis because of their having weak centromeres. Bianchi et al. (1961) and Carlson (1970) attributed the losses of B-chromosomes to the non-disjuction due to the presence of heterochro matin. The amount of heterochromatin present in a B-chromosome is reported to play a significant role in the non-disjunction and increase in the number of these chromosomes (Roman 1949 , Muntzing 1946b , 1954 , Bosemark 1957 , Lima-de Faria 1962 .
Various postulations have been made to explain the effect of B-chromosomes on the chiasma frequency of A-chromosomes. Ayonoadu and Rees (1968) and Barlow and Vosa (1969, 1970) suggested that the presence of B-chromosomes results in an increase in number of sites of chiasma formation and also results in delay of ter minalization of chisama in A-chromosomes. Barlow and Vosa (1970) suggested that the presence of B-chromosomes reduced the negative interference between the sites of chiasma formation and prolong the time of effective pairing in proportional increase in the total chiasma frequency of A-chromosomes. Subha Rao and Pantulu (1978) showed that it is the balance between euchromatin and heterochro matin that decides the effect of B-chromosomes on the chiasma frequency of A chromosomes. However it is possible that the presence of B-chromosomes might be effecting more than one factors influencing the chiasma formation in the A chromosomes.
The effect of B-chromosomes on the total chromatin length and chiasma fre quency of A-chromosomes in the F1 hybrids is similar to that observed in parental species. But these affects due to the presence of B-chromosomes appear to get modified in the F2 plants raised from the hybrid no. 1. There is a progressive de Verma and S. N 
